Physical activity is an important component of a weight-reducing program. When combined with a low fat diet, a physical activity program can reduce body weight by 10 ± 15% in individuals complying with the program. However, even in disciplined individuals, resistance to lose fat ultimately occurs generally before the body composition status of the reduced-obese subjects is comparable to that of their lean counterparts. On the other hand, this weight loss is generally suf®cient to normalize the risk pro®le regarding the development of diabetes and heart diseases. Therefore, this suggests that trying to lose weight beyond the threshold of spontaneous resistance to lose fat, may be unnecessary and not feasible. Furthermore, if one also considers the potential risks for health associated with large fat loss, it is probably not relevant to encourage further weight loss in reduced-obese individuals, when their metabolic pro®le is normalized. It is also important to emphasize that in such a context, the physical activity program must be maintained on a permanent basis to prevent body weight regain.
Introduction
The transition from a traditional to a modern lifestyle, has been associated with a considerable decrease in the energy cost of labour. This has provided comfort and productivity, but this sedentary lifestyle is also known to be related to an increased prevalence of obesity, 1 morbidity and mortality. 2 Up to now, no longitudinal study has quanti®ed the impact of industrialization and computerization on the energy cost of living. However, cross-sectional data 3 documenting the energy cost of a traditional lifestyle in Gambian women, suggest that for a given body weight, a sedentary lifestyle can amount to a decrease in daily energy needs that may easily reach 2±4 MJad. This change is substantial and largely exceeds the surplus of energy generally expended by obese individuals during the course of a weight-reducing program. This raises the question as to whether it is necessary to prescribe to obese patients, an activity lifestyle typical to that of their ancestors, in order for them to take advantage of the weight-reducing effects of physical activity. In addition, this emphasizes the importance to identify the optimal context under which physical activity should be prescribed and to determine realistic objectives when using physical activity to control body weight.
Physical activity and diet composition
The respiratory quotient±food quotient (RQ±FQ) concept proposed by Flatt 4 has drawn attention to the necessity of inducing a macronutrient imbalance, particularly a negative fat balance, when one wishes to promote a body energy de®cit. In the context of a weight-reducing program, focussing on fat balance implies that the prescription to obese individuals should ideally permit an increase in fat oxidation, while favouring a decrease in fat intake. Accordingly, a substantial energy de®cit was observed while subjects were experiencing a satisfactory level of satiety, in studies investigating the acute effects of exercise and low fat diet on energy balance. 5 ± 7 Moreover, when we subjected obese individuals to a long-term protocol of exercise and low fat diet, they were able to reach a mean weight loss ranging between 10±15% of initial values, before they perceived resistance to lose further body fat. 8, 9 Thus, it seems that diet composition is an important determinant of the potential for a physical activity program to induce a negative energy balance. Speci®cally, the postexercise compensation in energy intake is probably reduced when the fat content of the diet is low.
Is it relevant to consider exercise intensity?
Low to moderate intensity physical activities, are generally considered as the optimal exercise stimulus to be proposed to obese individuals. This represents a secure approach, and it is still perceived as the best way to increase the fraction of lipid in the substrate mix oxidized. However, data obtained in our laboratory suggest that this may not be the case. As summarized in Table 1 , increasing exercise intensity accentuates the postexercise stimulation of energy and fat metabolism, and decreases the postexercise compensation in energy intake.
These observations obviously raise the question as to whether it is relevant and realistic to consider an increase in the intensity of physical activities as a strategy to facilitate body weight loss in the obese. In this regard, our clinical experience reveals that obese individuals without initial cardiovascular and musculoskeletal problems can maintain an active lifestyle and increase over time the intensity of their activities up to 70±75% of their maximal aerobic ®tness (VO 2 max), at least in some sessions. Thus, increasing physical activity intensity is likely relevant to facilitate body weight control in obese individuals, but this must be undertaken with careful supervision.
How to facilitate the implementation of a physical activity program?
Clinical experience reveals that one of the key factors in the success of a weight-reducing program, is the readiness of the patient to modify activity and food habits on a long term basis. It is thus important to plan the implementation of the program in an environment that is interesting and supportive. Speci®cally, this implies that physical activities have to be performed in a motivating context, that is, they must be pleasant, they should be well controlled by the patient and their practice should receive familial andaor social support. It is not easy to apply these suggestions, but it must be kept in mind that motivational factors play a critical role in the long term success of a physical activity-diet restriction intervention.
The success of a physical activity program, not only depends on psychological factors, but is also related to the ability to prevent severe perturbations of body homeostasis. This implies that an activity program should not induce chronic fatigue and injuries. On the basis of our experience, prescribing activities of moderate intensity (about 50% VO 2 max), 20±30 minasession, 2±3 times a week, represents an activity regimen that is generally compatible with the ®tness and health state of obese persons at the onset of the program. As discussed above, duration and intensity of activities can be subsequently increased according to the progress of each patient.
In an attempt to further facilitate the implementation of a physical activity program in obese individuals, we recently tested a new intervention strategy combining pharmacotherapy, dietary modications and physical activity. 9 As illustrated in Figure 1 , the program was initiated by a drug therapy with fen¯ur-amine. This ®rst phase of treatment was accompanied by a non-macronutrient speci®c dietary restriction of about 700 kcalad. After 15 weeks under these conditions, this treatment was terminated and replaced by a second phase of intervention consisting of an activity program and a low fat diet. The expected outcome of the ®rst phase of treatment was to take advantage of the resulting body weight loss, as an incentive to adhere to a healthier lifestyle and to facilitate the implementation of the activity program that is easier to perform once the reduced-obese state has been reached. With respect to the second phase, the anticipated bene®ts could be summarized as follows:
1. To permit at least the maintenance of the body weight loss achieved during the ®rst phase of treatment, by taking advantage of the stimulating effects of exercise on energy and fat metabolism, and the facilitating impact of a low fat diet on appetite control; 2. To normalize the metabolic pro®le of subjects.
In fact, body weight loss was even accentuated by the activity-low fat diet phase of treatment, before the occurrence of a resistance to lose fat, observed after a 
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Accentuates the stimulating effects of exercise on resting metabolic rate 30 and fat oxidation. mean weight loss of 10% and 14% in women and men, respectively. 9 In general, the overall approach was positively perceived by subjects.
In summary, these observations provide evidence that both psychological and physiological factors are important to favour body weight loss and maintenance in obese individuals. This can be achieved with a multidisciplinary approach allowing the subjects to induce weight loss, without hunger, for a long period of time.
What is a realistic body weight loss goal?
As described above, our clinical experience reveals that a program focussing on healthy activity and food habits can induce a substantial body weight loss before the occurrence of resistance to lose further weight. Such a weight loss certainly represents an interesting achievement, but is rarely suf®cient to reduce the weight of obese individuals within the range of values observed in spontaneously lean people. This raises the question as to what extent an obese individual should be encouraged to lose body weight? In our opinion, the answer to this question is dictated by criteria related to the feasibility, necessity and safety, of a weight-reducing program.
The feasibility of a program not only depends on the readiness and motivation of a patient, but also on the reaction of metabolic and hormonal factors to body weight loss. On the basis of the available literature, it is likely that changes in plasma free fatty acids, 10,11 sympathetic nervous system activity, 12 plasma leptin 13 ± 15 and insulin, 16 ± 18 affect long term regulation of energy and fat balance. In practical terms, the expected reduction in these variables in response to weight loss is likely to favour more frequent and intense hunger-related feelings with the consequence that it progressively becomes more dif®cult for the obese to tolerate any further energy de®cit. This dif®culty can be transitorily overcome by increasing the severity of the activity-diet prescription, but it implies that the risk for non-compliance by the patient is also increased.
The necessity criterion refers to the need to encourage additional weight loss in an active reduced-obese individual who normalizes hisaher metabolic pro®le before displaying resistance to lose fat. In our ®rst study related to this issue, 8 we demonstrated that the long term adherence to an active lifestyle and low fat food habits allowed a normalization of plasma glucose and lipid-related variables. In another study, the intervention strategy of which is depicted in Figure  1 , we also observed that a physical activity-low fat diet combination had normalized the metabolic pro®le of obese men and women, once they had experienced a resistance to lose further body fat. 31 Therefore, it does not seem necessary to ask reduced-obese patients to tolerate drastic activity and diet regimens, beyond what can be comfortably tolerated once they have normalized their metabolic condition. The safety issue mainly considers the risk for health that is related to a large body weight loss. Our preliminary data suggest that a mean weight loss of 10±14% of initial values, may be related to detrimental effects for health. These effects include an increased concentration in lipophilic contaminants 32 and an increased risk to develop hypoglycaemia. This area of research obviously deserves a lot of additional investigation, but up to now, we cannot exclude the possibility that a large body weight loss may be unsafe. Thus, as long as this issue is not clari®ed, it seems appropriate to recommend the maintenance of a body weight that is compatible to a normal metabolic condition, but which may remain above values of spontaneously lean people.
Physical activity and body weight regain
It is becoming clearer that regular physical activity participation facilitates weight maintenance in reduced-obese individuals. 19 ± 21 This is probably explained by the fact that some effectsof exercise, for example, the increase in resting metabolic rate (RMR) and sympathetic nervous system activity, 22, 23 compensate for the decrease in some metabolic and hormonal factors (see discussion above) associated with fat loss. This also means that if active persons interrupt physical activity participation, fat gain or regain might be the price to be paid to recover body weight stability. 24 As illustrated in Figure 2 , even elite athletes reducing their training regimen are not protected against the fat gain compensation associated with detraining. In our study involving female elite swimmers, who were supervised for more than one year, a two-month detraining phase resulted in a substantial gain in body energy stores. 25 Accordingly, Marti and Howald 26 also documented a considerable increase in adiposity in long distance runners interrupting their training program. These observations thus emphasize the relevance to encourage obese individuals to remain active to facilitate long term body weight control.
Conclusion
A successful physical activity program for weight maintenance should be feasible, in the way that it should take into account the real potential of the Activity and weight maintenance A Tremblay et al patient to comply with this program on a permanent basis. When combined with healthy food habits, an activity program is expected to induce a substantial weight loss and a normalization of the metabolic pro®le of the obese patient. Once this is achieved, it may be unsafe to intervene with a more drastic physical activity-diet program to favour an additional weight loss.
